The question of learning versus self-selection has dominated the micro-econometric literature on firm export decisions, without leading to any firm conclusions. In part this reflects the limited information content of the data typically used. In this paper we use survey data on UK firms to offer some new insights into this debate. Consistent with the literature we find that the impacts of exporting on the size of firms are strongest, but that productivity type impacts also occur. These effects are larger the higher the export intensity of firms and the shorter their export experience.
Introduction
The literature on firm export behaviour has been dominated by one question: what is the direction of causation between exporting and firm performance? Known as the self-selection versus learning debate this literature has sought to establish whether the best firms choose to become exporters or whether being exposed to international markets brings additional benefits. The conclusions drawn from the surveys by Greenaway and Kneller (2007) and Wagner (2007) have been 1) self-selection effects dominate 2) the most consistent benefits from exporting are on firm size 3) to the extent that any effect on firm productivity can be found this appears confined to new exporters that are young (Delgado et al. 2002; Fernandes and Isgut, 2005) , or are highly exposed to export markets (Kraay, 1999; Castellani, 2002; Girma et al, 2004; Damijan et al., 2006) .
In this paper we offer fresh insight into the changes that occur to the firm as a result of exporting. For this purpose we use a newly available survey of UK firms which asks firms about the impacts on the performance of firms along several dimensions that can be directly attributed to exporting. Such evidence provides a direct link from exporting to firm behaviour and allows us to provide new detail on the existing evidence, in particular aspects related to firm productivity. A second interesting feature of the data is that the firms studied have large differences in their previous experience of exporting, yet attempted to expand either the extensive or intensive margins of exporting at an identical point in time (two years) prior to the survey. Thus far the effect of learning has been studied only for first-time exposure to international markets relative to non-exporters. Here we observe the cross-time changes in firm behaviour from entry into new export markets for new and established exporters.
Our econometric analysis suggests that exporting has a positive effect on some firm performance measures. Consistent with the literature, the gains seem to be primarily on the size of the firm, such as increases in sales, improved growth and higher profits (the latter through higher volumes and not prices). The changes typically discussed under the label learning -improvements in efficiency, the introduction of new products and an ability to compare yourself to overseas competition -are not as strong, but are still identified by some firms, in particular for export intensive firms that are new to exporting. This result supports the productivity improvements found for export intensive new exporters in the UK by Girma et al. (2004a) and those of Crespi et al. (2007) whose focus is on a particular channel of knowledge transfer, that of learning from buyers.
Of the new results we add to the literature perhaps of most interest is that the existing literature may be under-estimating the effects of exporting present in the data. According to firms, it is not new exporters, on which almost exclusively studies have concentrated thus far, that experience the strongest benefits, instead the impacts on size and productivity are more pronounced among firms with between 2 and 10 years of previous export experience. Finally, we find that although the effects of exporting protract over a longer time-period than it has been possible to investigate thus far (from one to three years) they do not persist forever. Bernard and Jensen (1999) and Greenaway and Kneller (2004a) have previously reported that while exporters have higher levels of productivity the rate of productivity growth between non-exporters and established exporters is not statistically different. We find that the likelihood that the firm reporting a particular benefit to exporting as important declines as the export experience of the firm rises.
The rest of the paper proceeds as follows. Section 2 reviews the empirical evidence on self-selection verses learning and the inconclusive nature of the debate. Section 3 introduces the data used in the study, details the method of collection and the measurement of the variables used in the formal estimations. This section also provides some initial investigations on the relationship between the previous export experience of the firm and the benefits to exporting. Section 4 presents the econometric results and identifies the similarity of these findings with the existing literature. Finally
Section 5 draws some conclusions from the study.
Export Impacts
In the literature on learning by exporting three types of effects are usually discussed:
1) Technology transfer: Interaction with foreign competitors and customers provides information about their process and products reducing costs and raising quality.
2) Economies of Scale: Exporting allows firms to increase the scale of production. 1
3) Competition: Increased competition in foreign markets forces firms to become more efficient and stimulates innovation.
The early debate on self-selection versus learning was won convincingly by those supporting selfselection. The arguments were perhaps most powerfully put by Jensen (1999, 2004) . In their study of US plants they found that even though exporters had a higher level of productivity, the rate of productivity growth of established exporters was not significantly different from that of nonexporters. This implies that the productivity distribution of firms (the productivity gap to nonexporters) in any given industry does not widen continuously over time. Put differently, to the extent that productivity gaps existed, the growth effects from learning could not be permanent.
This result led to a change in focus away from studying learning effects for all firms and instead towards their investigation for new exporters only. Bernard and Jensen (1999) and others (see Greenaway and Kneller, 2007) had already provided evidence that out of the pool of non-export firms, new exporters were already amongst the best and differed significantly from the average non-exporter, and that the periods leading up to and following export market entry were associated with significant changes in productivity. Building on this evidence the debate developed to consider whether learning effects might explain the surge in productivity that occurred around the point of first time export market entry. The question therefore became, while the best firms might self-select into becoming exporters, does their performance improve relative to similar firms that did not start exporting? This change in the hypothesis led to a change in methodology, with an emphasis on trying to control for the selection effect in the first stage.
Here the results have been less clear for either side, even when using similar methodologies. Whilst evidence of post-entry productivity improvements are reported for the average firm in the UK (Girma et al., 2004) , Canada (Baldwin and Gu, 2004) , and Italy (Castellani, 2002) , no such evidence is found for firms in Germany (Wagner, 2002) , the US Jensen 1999, 2004) , or Slovenia (Damijan et al., 2006) . However, much more consistent evidence has been found for an effect on the size of the firm.
The problems of apparent sensitivity of learning effects to context and methodology in addition to possible heterogeneity between firms are magnified by the lack of detail available within the typical data set. This has prevented firm conclusions to be drawn. Data limitations mean that the effect of exporting can be studied only for first-time exposure to international markets and not at entry into each new foreign market. Similarly firm productivity is the outcome from a whole series of investment and resource allocation decisions by the firm and not the residual from some crudely applied production function. 2 Together, these facts have allowed the same patterns of productivity for new exporters to be interpreted by some researchers as evidence of self-selection and by others as learning.
Case studies offer one solution to this problem, although questions surrounding the generality of results will always remain. Perhaps a more interesting approach to this question is that adopted by Baldwin and Gu (2004) , who combine micro data with questionnaires about export behaviour, or Crespi et al. (2007) who use survey data that provide detail on a potentially important channel for learning. From their study Baldwin and Gu (2004) find evidence of learning effects through changes in scale, increased efficiency and through competition. Canadian exporters used more foreign technologies, were more likely to have R&D collaboration with foreign firms and improved the flow of information about foreign technologies to Canadian firms. That also led to increased innovation and investments in absorptive capacity. In support of this Crespi et al. (2007) , using the UK wave of the Community Innovation Survey, find that exporters are more likely to draw upon information provided by buyers when innovating, whereas it is not associated with greater reliance on information from other sources. They argue that this provides direct evidence of learning by exporting.
The analysis that follows is closest in spirit to that Baldwin and Gu (2004) , in that it relies on survey data containing firm-specific information about the effects of exporting on firm performance. Data containing such details and over such a long time period are not available in the large firm-level data sets that have been used so far to investigate these issues. 3 It also draws on the work of Crespi et al. (2007) in that we provide evidence for UK firms. Here we trade the detail they offer on one particular mechanism for learning by exporting, with the comparison of this channel against others suggested in the literature.
Data

Sample Frame
The data used in the study were collected by OMB Research between May and July 2005 as part of a project funded by UK Trade and Investment (UKTI) titled 'Relative Economic Benefits of Exports 3 Obviously, this comes at the cost of fewer observations. and FDI'. 4 UKTI are the UK Government Agency responsible for aiding (domestic and foreign) firms to export from, or to locate production (goods and service) within the UK.
Of that wider study we use the part of the survey that covers export firms. Two types of firm were selected for this part of the survey. The first group consisted of firms that had participated in a UKTI support programme within the period April 2003 to September 2004. To establish the effect on firm behaviour interview with these firms occurred a maximum of two years after their participation in a UKTI program. The firms in the participation group were identified by UKTI files and represent the complete population of firms that participate in UKTI export programmes. 5 The numbers of firms participating within a UKTI programme and selected for survey is chosen to provide sufficient coverage of the different types of UKTI programme, although within each programme the choice of which firms to interview was random.
The sampling structure offers a potentially interesting set of firms to investigate the effect on firms of the decision to export. Participation in a UKTI programme is voluntary and therefore indicates that the firm was attempting to expand export sales in existing or new markets within the sampling window. The sample therefore consists of firms with different levels of previous export experience and other measurable characteristics that were trying either to expand the intensive or extensive margins of exporting at the same point in time. 6 Also included in the sample are a number of firms that were non-exporters before they participated in a UKTI export support programme and then, were either successful or failed to start exporting. The inclusion of the latter group is a unique characteristic of the data relative to those typically used to investigate the effect of export market participation. 4 A detailed summary of the survey methods used to collect these data can be found in the OMB Research report 'Telephone Survey of UKTI Inward Investment and Trade Development Customers and Non-Users: Summary Report ' July 2005. 5 The exception to this is diplomatic support. 6 Along similar lines, by using a similar point in the business cycle we can feel greater confidence that the results are not driven by some time varying factor (exchange rates, external demand etc.) or other unobserved factor that we have not accounted for.
That participation in a UKTI export support programme is endogenous suggests an over-representation of firms that were facing some problems to exporting relative to the population of firms that attempted to increase exports during this period. This opens the question of whether the exports effects identified are general, or unique to the sample of firms. To control for aspect of the sampling frame we include the second part of the sample collected for UKTI. This consists of exporters that did not seek any support from UKTI. This group of firms were selected from those firms that had not participated in a UKTI exports programme, but were exporters. The firms in this group were identified using two information sources, namely FAME (for manufacturing) and Dunn and Bradstreet (for services). Firms that did not participate in a UKTI programme report on a similar set of question to participant firms, thereby offering a counterfactual to the effect of export market expansion/participation. Equal numbers of manufacturing and service sector firms were chosen for this survey. 7 The completed survey coverage is shown in Table 1 .
A number of these firms also attempted to expand export sales at the same point in time as the UKTIsupported firms. Firms that were not supported by UKTI were asked whether the firm had sought information about export market entry from sources other than UKTI within the last two years. These sources include both private agencies, such as banks, consultancies and trade associations, as well as public agencies, such as Regional Development Agencies. 8 There are 86 of the 147 firms in the second part of the sample that sought information about exporting from non-UKTI sources. We explore the effect of the construction of the sampling frame on the results below.
Export Market Experience
7 These were further separated by the size of the firm, with an aim that 30 firms would be selected for interview from each of the following four size bands (1-9 employees; 10-49 employees; 50-249 employees; 250+ employees). Within the industry and size bands, selection was again random. For a more complete description of the survey coverage readers may refer to Kneller and Pisu (2006) .
Export market experience is likely to contain three main dimensions, the length of time the firm has been exporting, the number of markets it serves and the intensity with which it serves those markets.
In the UKTI survey we have information on two of these and partial information on the third. We know in detail when they started exporting and their export intensity and that most firms attempted to expand into a new market two years prior to the survey. 9 We measure these at the date at which the survey was conducted (that is up to two years after participation in the UKTI programme).
Six categories for the length of time the firm has exported are used (non-exporters, 0-2 years, 2-5 years, 5-10 years, 10-20 years and 20+ years). The firms that are included in the group of nonexporters are those that participated in a UKTI export programme but this did not lead to overseas sales, while those in the 0-2 year category are those firms from the same cohort of UKTI support programme that were successful. Firms are asked also to report the ratio of firm exports to total output.
Again this information is categorical. The information on these two variables is detailed in Table 2 .
While it is the case that firms with longer export experience export a greater fraction of their total output, this is not a linear relationship. Those firms that started to export in the last two years have a mean (model) response that they export less than 15% of turnover. This is the same for firms that started to export between 2 and 5 years ago, although the median response is 16-50% of turnover.
Firms in the group of starting to export over 5 years ago are spread across the export intensity bands, with some exporting a small share of total output and others a lot.
Firm and Industry Characteristics
8 Often the information delivered through these sources in fact contains information originally drawn from UKTI. We thank UKTI for pointing this out to us. 9 The two dimensions of experience that we observe in the data, age and intensity, are likely to be positively correlated with the third, the number of markets served, which in not observed in full detail. Damijan et al. (2006) report that export firms enter a small number of markets initially and add new markets relatively slowly, one every 2-3 years or so.
Respondents to the survey are asked a number of questions about their characteristics. Firms are asked to report on their size, as measured by employment and turnover. It occurred that firms either did not know, or were more reluctant to report, their turnover so we concentrate on size as measured by employment. These are grouped into four size bands (1-10, 10-50, 50-250 and 250 plus employees).
Information on the distribution of firm size is shown in Table 3 . As expected large firms have greater export experience than small firms. There are no firms with more than 250 employees without any export experience and only one had been selling abroad for less than two years. In contrast, there are a number of small firms with a non-negligible export experience.
The data available in this study does not allow us to compute productivity measures. However, firms were asked to report on the number of employees engaged in R&D. R&D is usually considered a measure of technology, hence a good proxy of the productivity level of firms. 10 To reduce collinearity between employment and R&D, which are measured using the same employment bands, we constructed five R&D intensity categories. These were labelled as Zero R&D, Low-intensity R&D, Low-medium R&D, Medium-high R&D, High R&D.
11
As it is possible to see from Table 4 , around 25 percent of firms surveyed are classified as not doing any R&D. Only two percent of them have low R&D intensity. For the remaining companies the share of them doing R&D is increasing with the level of R&D intensity. From Table 4 , it is evident that in general R&D intensity increases with the years of export experience. As for the total number of employees, only a small number of firms with our relative measure of R&D spending in the high range 10 One general result of the literature on R&D spending and productivity is that they are positively correlated. However this correlation seems to be driven by between firms variation rather than within firms variation (see Klette and Kortum (2004) for a review of the main stylised facts of the literature on R&D and productivity).
Since we are using a cross section we can be confident that the number of people engaged in R&D controls for different productivity levels among companies. 11 If number of employees engaged in R&D is zero, then R&D intensity is classified as zero. The other values of R&D intensity are created using the two categorical variables concerning the number of employees and number of employees engaged in R&D and subtracting the former from the latter. The difference can assume four different values (from -3, to 0), with increasing numbers identifying higher R&D intensity firms. Therefore, have little export experience. In comparison, there is a greater number of enterprises with a low level of R&D that have been active in the export market for more than five years. Thus, like for the relationship of the number of employees and export experience, the number of years of experience shipping goods overseas appear to be positively correlated with R&D intensity. However, this correlation is likely reduced more by those firms with zero or low R&D and a great deal of export experience.
The complete list of explanatory variables use in the econometric analysis is exhibited in Table 5 . In addition to the firm-level variables just described we also include whether or not the firm is a multinational, a subsidiary of larger group and a member of a UK or international trade association. 12
Of the firms surveyed around some 20 per cent of them reported themselves as multinationals. The multinational firms were asked in the survey whether they exported to affiliates within the same group.
Sixty firms identified that this was the case, although all also confirmed that they exported to nonaffiliates also. It seems reasonable to assume that multinationals would not participate in a UKTI programme in order to expand intra-firm exports so we choose to leave all multinational firms within the sample. Around 48 percent of companies in the data reported to being member of UK or international trade association.
The last set of variables we consider includes three types of agglomeration measures and whether firms are in the manufacturing or service sectors. The three geographical concentration measures consider whether in the local same area there are other exporting firms, there is a high mobility of workers between firms in your industry, or there is a leading firm from your industry. It is conceivable that agglomeration facilitates the exchange of information among firms. To add some detail: 50 percent of firms surveyed reported to be in an area with other exporting firms, 21 percent we constructed a R&D intensity variable consisting of four categories, from zero (no R&D) to four (high R&D intensity). 12 Subsidiaries were asked that all answers relate to their experiences as individual plants and not to the group as a whole.
declared there to be a high level of mobility of workers between firms in the area, whereas 30 percent reported they were located nearby a leading firms from their industry. Finally 60 percent of the companies sampled were in the manufacturing sector.
Entry Effects
The OMB survey asks a series of questions regarding the impact on firm performance of exporting.
The question contains two parts. In the first part, firms are presented with a list of nine ways through which firms could benefit from exporting and were asked if they had benefited from any of them. If they answered yes they were then asked to rate how important this has been on a 1-5 scale, where 5 means to a critical extent and 1 to a no extent. 13 In Table 6 we list the potential benefits from exporting. 14 The question about 'Improved profitability' was followed by an additional question concerning whether the increase in profits was due to increase in volumes sold or prices. We use this information to disentangle the effect of improved profitability generated by larger volume and higher prices.
The detailed information on various aspects of firm performance and benefits to exporting offer an alternative perspective on the learning by exporting hypothesis to that relying on more conventional data sources. While the survey offers much more direct evidence on the learning by exporting hypothesis compared to that inferred from measures of firm productivity these benefits are recorded as perceived by the firm. We recognise this as an important point of note regarding the data. However, the timing of the questionnaire relatively soon after the attempt to expand export sales or to start exporting reduces the possibility of 'recall bias' (Bertrand and Mullainathan, 2001 ).
Summary Statistics
The majority of firms replied "yes" they have benefited from exporting under each of the nine categories listed in Table 6 . Given the high rate of "yes" responses to the benefits of exporting, in some cases more than 80 per cent, it would seem likely that the different benefits are highly correlated.
In terms of the pair-wise correlations, these are relatively low however. The largest correlation is 0.487, between increased profitability and increased sales.
Alternatively we might use factor analysis to consider more broadly patterns to the types of benefit firms identify as a benefit to exporting. 15 Two clear groups are identified using this process. 16 The first group (detailed in Table 6 ) might be described as impacts relating to the size of the firm. This group include the benefits relating to the growth of the firm, reduced dependency on a single market and improvements to sales and profitability. The second group is perhaps more interesting as it includes a number of factors typically discussed within the learning by exporting literature. For example, learning often includes a discussion of economies of scale (improved capacity utilisation) and improvements due to competition and reductions in X-inefficiency, as well as factors that might be described as the ability to imitate and improve the quality and delivery of products (ability to compare your self to competitors, improvements to your products and services and improvements in marketing). It is likely that a number of these variables will be captured by improvements in measured productivity in the typical firm data set used to study learning versus self-selection.
Within the paper we are interested in variation in the benefits from exporting linked to firm-level characteristics. Figure 1 depicts the box-whisker plot of the sum of the benefits from exporting 14 It should be noted that these questions are asked to non-export firms also. Here the question must relate to the anticipation of a benefit. The results for this group should therefore provide an interesting comparison to those who have actually stated to export. 15 We exclude the additional questions on profitability for this exercise. Adding them led to the identification of a additional factor to that above that contained the original question on profitability and the supplement question on volume. The supplement question relating to the impact of increased prices and profitability did not belong to any of the identified factors.
reported by firms for different levels of some firm's characteristics. 17 We concentrate on the number of years firms have been active in export markets, their export intensity, number of employees and their R&D intensity. The first two of these characteristics can be linked to the export experience, whereas the latter two refer to their size and technological capabilities. As noted previously, the OMB survey includes information about firms that try without success to enter export markets. These enterprises fall in the 0 years and 0% export intensity groups. Obviously, for these companies the answer about the positive effects export could generate have to be interpreted as expected benefits.
As it is possible to see from Figure 1 , in certain respects the behaviour of the distribution of the sum of positive benefits from exporting for firms with different years of export experience and degree of export intensity are similar. The median tends to increase as the years of experience into export markets and export intensity rise. Also, with respect to years of export experience, the behaviour of the median response is non-linear and peaks at the 2-5 and 5-10 year range. On the contrary, with respect export intensity, it rises monotonically. This is suggestive of the facts export benefits may be stronger for the more export intensive exporters and for those that started to export not long time ago. 18 Furthermore, the central point of the distribution is lower for firms that just started to export (those with less than two years of export experience) and for those having only a limited exposure to export market (those with an export share in the 1-5% range) than for non-exporters. This suggests that the expected benefits from exporting are higher than what firms actually experience, straight after exporting or for low level of export intensity. Considering employment and R&D intensity, the 16 A third factor was also identified, although this did not turn out to be meaningful. 17 In the box-whisker plot the median of the distribution is identified by the dark line in the middle of the box, the edges of the box indicate the 25 th and 75 th percentiles (i.e. the inter-quartile range) and the 'T's' the minimum and maximum values. 18 The behaviour of the inter-quartile range is also interesting. Whereas it is more or less constant as the export intensity rises, it increases for firms with longer export experience. This would either suggest that the benefits from exporting become more uncertain the longer firms have been active into export markets or that respondents median of the distribution of the number of export benefits appear to peak in the medium range.
However, the inter-quartile range is large throughout indicating high variability in the responses of export benefits for firms having different size and R&D intensity.
In general, these descriptive graphs suggest that the extent of benefits from exporting might depend on the two types of export experience we have considered. We would expect that the positive impacts from exporting are stronger for firms with higher export propensity and those that started recently to export (relatively to companies with more than 10/20 years of experience selling overseas). Evidence of this would support that identified by Kraay (1999), Castellani (2002) , Girma et al (2004) and Damijan et al. (2006) .
Econometric specification
In this exercise we are interested in identifying which firms are more likely to benefit from exporting.
The appropriate methodology changes with each question. To investigate the effects of firm and industry-level variables on the probability of reporting some particular benefit from exporting we estimate the following latent variable model:
where i indexes firms, x i is the set of explanatory variables in Table 5 supposed to affect the benefits of exporting, β is the vector of parameter to be estimated and ε i is a normal error term. y i * can be considered a latent variable, unobserved by the econometrician, which captures the actual benefit from exporting accruing to the firm. We assume that surveyed firms will reply positively to the question whether or not exporting has produced any particular benefit if y i * > 0 (i.e. positive benefits) and negatively if y i * ≤ 0 (i.e. negative benefits). Therefore, the probability of experiencing positive benefits from exporting can be modelled through the standard probit specification as (see Verbeek
2005, pp 192):
become more unsure what the actual benefits from exporting may be after a long time has passed since the firm
where F() is the cumulative normal distribution since ε i is assumed to be normally distributed. The parameter of interest can then be estimated through standard maximum likelihood method. 19
Empirical Results
We organise the results according to their inclusion in one of the two groups identified from the factor analysis in Table 6 . We provide the results for the impacts on firm size in Table 7a and the productivity impacts in Table 7b . 20 Of the export experience dummies the omitted categories are those that have been in export markets the longest (20+ years of export experience) and the least export intensive (less than 5% of turnover). Drawing on the results available in the existing literature and on the descriptive analysis, we would expect that the effects from entering foreign markets should be strongest for the newest and most export intensive exporters (and lowest in the omitted categories).
This prior appears to be born out by the data. The estimated coefficients of the export age and export intensity dummies are, where significant, in all cases positive.
Taking a broad perspective on the results perhaps two patterns stand out. Firstly, measured in terms of the number of significant coefficients it would appear that overall the impact of exporting on firm performance is most clearly identified on the variables measuring firm size in Table 7a , compared to the productivity impacts in Table 7b . These size impacts are consistent with improvements in aggregate productivity growth through resource reallocation towards exporters found by Jensen (2004) Hannson and Lundin (2004) and Falvey et al., (2004) . Second, generally firms are more likely to attribute benefits directly to their export decisions when this exposure is a relatively started to export. 19 All estimations have been conducted using Stata 9. 20 From these tables it is immediately evident the lack of significance of most of the control variables in the regression. This is expected and is consistent with Greenaway and Kneller (2004a) who have previously reported new experience and intensive. Significance is most commonly found on the younger age categories and on the higher intensity categories.
Of perhaps greater note however, the results also suggest that the previous literature may have underestimated the effects of learning by exporting. We find evidence that for some of the benefits to exporting, learning effects are significantly stronger for more experienced firms than those identified by firms that become exporters for the first time. Compared to the most experienced firms, we find a significant difference in the benefits attributed to exporting for firms with up to 2 years of export experience in three of the eleven regressions. In comparison for those with 2-5 years of export experience we find a significant different in seven cases, and eight for those with 5-10 years of previous export experience. In the case of 'Increased growth' firms identify and effect up to 10 years after they first started to export. That the benefits to learning also rise with the export intensity of the firm would suggest a 'hump-shaped' effect of experience.
We investigate the persistence of the returns to exporting by testing in which cases we can formally identify when experienced exporters, those with more than 2 years of export experience, are significantly more likely to identify an effect from exporting compared to new exporters. We do so by testing whether the coefficient on less than 2 years of export experience is statistically significantly different from that on 2-5 years of experience plus various levels of export intensity. In our sample just under 60 per cent of new exporters have an export intensity below 5 per cent, such that this represents the experience of the average new exporter.
The results from these Wald tests are reported in the final rows of the table: we report how high the intensity of exports is required to rise before we can establish that the effect is greater than that for new exporters (with an export sales ratio of between 0-5 per cent). This is the lowest export intensity for UK firms that new exporters display characteristics that are already similar to established exporters. This for which we can establish such an effect, when intensity raises above this level the differences are always statistically significant. For example, for the effect of 'Increased growth' we can establish that firms with 2-5 years of experience and an export intensity above 5 per cent are more likely to relate any change in performance to exporting, compared to new exporters (with an export intensity between 0-5 per cent). We perform a similar exercise for 5-10 years of experience and for 10-20 years of experience. Cells left blank relate to occasions where the null hypothesis of an equal effect cannot be rejected.
There is a clear difference in the results between the size and the productivity impacts of exporting. In Table 7a we find that, outside of the price impacts of exporting, more experienced exporters are actually more likely to attribute an effect from exporting. Firms with 2-5 years of export experience are more likely to identify an impact on sales and profitability through volume when export intensity is up to 0-5 per cent, and for growth and dependency on a single market when export intensity rises above 5 per cent. According to Table 2 , 73 per cent of firms with 2-5 years of export experience have an export intensity above 5 per cent. That is, for these three effect, more than three-quarters of firms with 2-5 years of export experience identify an impact on firm performance that is stronger than the average new exporter.
The results for 5-10 years of export experience are similar, while we even find significant differences result is not driven by the correlation with experience and holds also when we omit the experience variables.
Interestingly the evidence that the existing literature has missed learning effects is less strong in the case of the productivity effects in Table 7b . This occurs in part because new export firms appear to attribute exporting to having an effect on productivity and partly because export intensity needs to be above 25 per cent before very significant differences to less export intensive firms are observed. The strongest example of this is the case of 'Improved products', where it is new exporters that are most likely to observe such an effect, such that we can find no evidence that established exporters identify greater effects. That firms with up to two years of export experience identify an impact on their ability to compare themselves with the competition, improved products and improved marketing is itself of note and perhaps offers an explanation for why the existing literature has found some evidence of learning in particular for the most export intensive firms (Greenaway and Kneller, 2007) . 21 We can still find that experienced exporters identify greater impacts from exporting than new exporters in some cases however. Firms with 2-5 years of prior experience and an export intensity above 15 per cent are more likely to attribute exporting to improved utilisation of capacity and improved marketing, while the same occurs for efficiency for export intensity above 25 per cent and for ability to compare yourself to competition for above 50 per cent. There are 15 per cent of firm in this age category have an export intensity between 25 to 50 per cent, and a further 22 per cent with an intensity above 50 per cent. Consistent with the view that the effects of exporting do not persist in the long run, the effects of the number of years tend to decline relative quickly in Table 7b . Only for capacity utilisation can we establish a difference for firms with between 10 and 20 years of experience 21 In the production function approach, productivity estimates capture our ignorance, our inability to properly measure the inputs and outputs of the firm. It is therefore the case that the estimated productivity effects from exporting in this literature may include traditional elements such as technology transfer (ability to compare yourself with competition) or softer elements such as improved marketing, as well as poor measurement of the firms output (improved products).
compared to new exports, although 45 per cent of firms in this age category have an export intensity above 25 per cent. 22 Finally, two other results are perhaps worthy of comment in relation to the production function approach adopted in much of the literature to identify evidence of learning by exporting. Firstly, a concern sometimes raised is that any change in firm productivity associated with exporting might reflect changes in the prices the firm charges to foreign customers rather than underlying improvement in efficiency or technical progress. We find no evidence, outside of the most export intensive firms (export intensity 50%-75%), that firms associate improved profitability due to higher prices with their export activities. It should also be remembered that only 15 per cent of firms reported such effect as important.
A second concern sometimes raised in the literature is that the change firm performance associated with exporting is endogenous. Using the information provided by the coefficients on the group of nonexport firms, which relate to anticipated benefits to exporting, we find some evidence that this might indeed by the case. Careful inspection of the tables would suggest that the anticipated benefits to exporting effects are significant they are grouped primarily on the measures of firm size. Nonexporters anticipate improvements in growth, reduced dependency on a single market, increased sales and improved profitability (due to volume increases only). Among the gains from exporting we relate to productivity only improvements in marketing appear to be expected by export-aspiring firms.
However when we tests whether the coefficient on non-exporters is statistically significantly different from that for new exporters, again using a Wald test, we find that the productivity impacts may also be 22 We can however more consistently reject the null that the coefficient on 2-5 years and 5-10 years are statistically the same as that estimated for 10-20 years. Here we cannot reject the null only for increased growth, where we the benefits to exporting appear to last for a log period, improved profitability through price increases and capacity utilisation, where we find no differences across any of the experience variables, and the reported ability to compare themselves to their competition. Taken together it would appear that while we cannot reject the hypothesis that firms are statistically more likely to attribute benefits to exporting than the most experienced exporters at an equal rate until they have up to 10 years of export experience, we can in most cases accept that they end at this point.
endogenous. We find we can reject the null of equality only for the size variables, but not for the regressions reported in Table 7b . Non-exporters appear to over anticipate the benefits to firm size and profitability from exporting, but we cannot reject the hypothesis that they anticipate the productivity benefits.
UKTI Programme Participation
A concern raised above was that firms that participated in a UKTI support programme may have a tendency to over-report benefits to exporting. We investigate this in Tables 8a/b by adding participation in one of the UKTI programmes as a control variable but also by testing whether these firms are more likely to report benefits from exporting as their export experience changes (both number of years and intensity). As noted in Section 3, firms that did not participate in a UKTI programme are on average larger with more export experience than participant firms. Of the 147 firms that did not participate in one of the UKTI programmes only 11 have less than 10 years of prior export experience. We therefore include interaction terms with UKTI participation for the 10-20 years and 20+ years of export experience.
We test for the significance of these interaction terms using a Wald test, where we test separately the significance of the interaction terms with number of years and intensity. We find a significant direct effect of UKTI programme participation on one occasion. UKTI programme participants are significantly more likely to identify an effect from exporting on the prices that they charge. We do not find a relationship with the export experience variables however, the null hypothesis that the interactions terms are insignificantly different from zero is not rejected for both the number of years (χ 2 (2) = 0.13) and for export intensity (χ 2 (4)= 4.27). This is also generally true for most of the other possible effects of export market entry on firm performance; we find few significant interaction effects. The two exceptions to this are for improved products, where we find significant interaction terms on the intensity variable, and for efficiency, where the interaction terms with the number of years is significant. According to the results export intensive UKTI participants are less likely to identify an effect on improved products than non-participants, but they are more likely to identify an impact on efficiency when they have been exporting for longer than 10 years.
Perhaps unsurprisingly the inclusion of so many interaction terms leads to the loss of significance of the direct effects of experience in several cases. Often this loss of significance is confined to the number of years the firm has been exporting. None of the experience variables are significant in the regressions for 'Increased growth', 'Efficiency' or 'Improved products' for example. The explanation behind this change is the inclusion of the interaction term between UKTI participation and 20+ years of export experience (20+ years is the omitted category). Or to put this differently for four of the different effects of exporting on firm performance the significance of age in Tables 7a/b was driven by the difference in the answers given for the most inexperienced exporters (who are all UKTI programme participants) and the most experienced exporters that were not UKTI programme participants. While it would appear that the some of the effects of exporting identified thus far are driven by the composition of the sample, that this constitutes a systematic bias is not clear. UKTI programme participants were more likely to answer that exporting mattered for two of the four effects, but were less likely to identify the other two.
What might explain this lack of symmetry? Firms that did not participate in a UKTI programme were asked at the beginning of the survey whether they had conducted any business overseas within the last two years. 23 However a difference relative to UKTI programme participants is that where it is known that UKTI programme participants attempted to win new orders, for non-participants this might reflect repeated sales to the same long held customers. Therefore when asked whether they identified benefits to their business over the last two years as a result of their export activity the two groups might reasonably answer this question differently. 23 Those that had not were excluded from answering any further questions.
For a group of non-UKTI programme participants the information more closely matches that in the first half of the sample however: it is known whether they used non-UKTI information and advice over the prior two year period in order to help new export orders. There are 86 of the 147 firms that fall into this group. To account for this difference in Tables 9a/b we restrict the analysis to only those firms that were known to have attempted to secure new export orders. While this has a noticeable impact on the number of significant coefficients relative to Tables 7a/b, it impacts very little on our ability to identify stronger impacts of exporting from established over new exporters. It remains the case that the existing literature may have underestimated the effects of learning by exporting. However it would appear that we must caution the strength of any conclusions regarding the productivity effects of exporting for new exporters found in Table 7b . We find a significant effect only for an improved ability for exporters to compare themselves to the competition.
Multivariate Probit
Finally, a natural extension to the above probit analysis is to allow for any tendency by firms to group the benefits to exporting, possibly because some of the benefits reinforce each other or because the questions are viewed as similar. In Table 9a /b we report the results from the multivariate probit approach of Cappellari and Jenkins (2003) . 24 This approach is a generalisation of the bivariate probit model that allows for cross-correlation in the disturbance term between more than two probit models.
A log-likelihood ratio test suggests significant cross-equation correlation ( χ 2 (36) = 510.072). As in the bivariate case not accounting for correlated disturbances is likely to affect the estimated standard errors compared to the univariate probit case. Given that the questions on profitability are asked as supplement questions we choose to omit them from this analysis.
The results are again robust to this change. The use of the multivariate probit approach leads to a change in significance of seven of the 207 parameters reported in Table 9a /b. Of the export experience variables there is a loss of significance of the variable of 5-10 years of export experience in the equation on the reduced dependency on a single market, whereas that for 10-20 years gains significance in the same regression, as does the variable 15-25 per cent export sales ratio in the question on increased efficiency. The changes are confined to the conditioning variables other than export experience, although again no obvious patterns emerge from the results.
Conclusions
The question over whether firms select into export markets or if they receive any benefit from doing so has received a great deal of attention in the micro-econometrics of trade. Despite this volume of research activity, this literature has not managed to generate a clear conclusion either way. That is in part explained by the lack of sufficient detail within existing data used to investigate this question. The patterns of firms productivity describing self-selection can just as easily be interpreted as learning by exporting. To make progress on this issue requires new types of data, such as the survey data used on Canadian firms by Baldwin and Gu (2004) or UK firms in Crespi et al. (2007) .
In this paper we use new survey evidence for UK firms. This data have a number of characteristics that make useful in this context. Firstly it has rich detail on a number of potential impacts on firm performance of exporting and second it compares firms with different levels of experience. Our analysis reveals a number of patterns in the data. For example, consistent with existing evidence the impact on firm size are more clear that that on the determinants of firm productivity. Second companies with less export experience and with higher export intensity seem in general to benefit to a greater extent. Third, most of the gains from exporting arise two years after the firm first began selling abroad and persist for long periods (up to ten years). Most of these productivity impacts do not appear to be anticipated by non-exporters, suggesting they are instead caused by the decision to export. Fourth, the pattern of results appear consistent with the evidence for new UK exporters investigated by Girma et al. (2004) .
Overall, these findings indicate that firms might benefit from exporting. However, exports impact mostly on the size of the firm and only to a more limited extent on other productivity related variables.
Research on the learning by exporting versus self-selection hypotheses would benefit from other surveys specifically designed to explore this issue further and for other countries. Source: OMB survey. Authors' calculation. R&D intensity is computed considering the four categories of the categorical variables concerning the number of employees engaged in R&D and their total number of employee. The four categories are 1-10, 10-50, 50250 and 250+ employees. R&D intensity is obtained subtracting the former from the latter. The difference can assume four different values, which identify firms with zero, medium-low, medium high and high R&D. 17.76 (0.00)** Source: OMB survey. Authors' calculation. Notes: Robust z statistics in parentheses; + significant at 10%; * significant at 5%; ** significant at 1%; the reported coefficients all refer to estimated marginal effects (calculated at the mean of the right hand side variables). Additional control variables not reported include firm size, firm R&D intensity, MNE dummy, Subsidiary dummy, Member of Trade Association dummy, Industry export agglomeration, Industry staff movement, Technical Frontier and Manufacturing dummy. Further information on these variables can be found in Table  ~ . Omitted category for export years is 20+ years and for export intensity is 0%-5%. Source: OMB survey. Authors' calculation. Notes: Robust z statistics in parentheses; + significant at 10%; * significant at 5%; ** significant at 1%; the reported coefficients all refer to estimated marginal effects (calculated at the mean of the right hand side variables). Additional control variables not reported include firm size, firm R&D intensity, MNE dummy, Subsidiary dummy, Member of Trade Association dummy, Industry export agglomeration, Industry staff movement, Technical Frontier and Manufacturing dummy. Further information on these variables can be found in Table  ~ . Omitted category for export years is 20+ years and for export intensity is 0%-5%. Source: OMB survey. Authors' calculation. Notes: Robust z statistics in parentheses; + significant at 10%; * significant at 5%; ** significant at 1%; the reported coefficients all refer to estimated marginal effects (calculated at the mean of the right hand side variables). Additional control variables not reported include firm size, firm R&D intensity, MNE dummy, Subsidiary dummy, Member of Trade Association dummy, Industry export agglomeration, Industry staff movement, Technical Frontier and Manufacturing dummy. Further information on these variables can be found in Table  ~ . Omitted category for export years is 20+ years and for export intensity is 0%-5%. Source: OMB survey. Authors' calculation. Notes: Robust z statistics in parentheses; + significant at 10%; * significant at 5%; ** significant at 1%; the reported coefficients all refer to estimated marginal effects (calculated at the mean of the right hand side variables). Additional control variables not reported include firm size, firm R&D intensity, MNE dummy, Subsidiary dummy, Member of Trade Association dummy, Industry export agglomeration, Industry staff movement, Technical Frontier and Manufacturing dummy. Further information on these variables can be found in Table  ~ . Omitted category for export years is 20+ years and for export intensity is 0%-5%. Table  ~ . Omitted category for export years is 20+ years and for export intensity is 0%-5%. in parentheses; + significant at 10%; * significant at 5%; ** significant at 1%; the reported coefficients all refer to estimated marginal effects (calculated at the mean of the right hand side variables). Omitted category for export years is 20+ years, for export intensity is 0%-5%, for employment is 0-10 employees, for R&D is Zero R&D. in parentheses; + significant at 10%; * significant at 5%; ** significant at 1%; the reported coefficients all refer to estimated marginal effects (calculated at the mean of the right hand side variables). Omitted category for export years is 20+ years, for export intensity is 0%-5%, for employment is 0-10 employees, for R&D is Zero R&D. 
